Two experiments investigated Zajonc's (1968) hypo thesis that mere repeated exposure to stimuli is a sufficient condition to enhance individuals' attitudes toward those stimuli, In the first experiment, no significant differences in preference were obtained following exposure to high-and low-redundancy sequences of nonsense syllabies. In the secend study, the effects of repeated exposure were rneasured along several rating dimensions, revealing significant differences between dimensions. These results were discussed in terms of the limiting conditions of the exposure effect.
highly heterogeneous and homogeneous exposure sequences on postexposure ratings of stimuli and found a strong positive relationship between exposure and affect for both sequences.
In addition to using postexposure ratings, the Harrison-CrandaU study also used complex Chinese characters as stimuli rather than the simple geometrie figures used by Berlyne (1970) . Because previous research (e.g., Saegert & Jellison, 1970) has found the degree of stimulus complexity to interact with the effects of exposure, it is difficult to determine the extent to whieh the positive relationship found by Harrison and Crandall (1972) was due to postexposure ratings rather than to stimulus complexity. Experiment I further investigated the relationships between redundancy of the exposure sequence, stimulus complexity, and preference. Ss viewed 31 slides consisting of five different nonsense syllables shown at *Experiment I was conducted while the first author was at Ohio Wesleyan University; Experiment II was conducted at the University of Michigan while the first author was a predoctoral trainee on NIMH Grant 5 TOI MH-06667-14. Thanks to Robert B. Zajonc and Harry P. Bahrick for their critical readings of drafts of this paper.
five different frequencies. The stimuli were presented in either a massed (all exposures to each stimulus presented before a new syllable was shown) or spaced (syllables presented randomly) order.
EXPERIMENT I Method

Subjects
The Ss were 94 undergraduates enrolled in introductory psychology courses at Ohio Wesleyan University, who participated in the experiment to satisfy a course requirernent. Ss were altemately assigned to the massed or spaced exposure groups.
Stimuli
The stimuli were nonsense syllables of 33% association value (Glaze, 1928) . Ten syllables of intermediate preference in pilot testing were used. Five syllables were assigned randomly to the exposure sequences, while five others served as nonexposed filler stimuli.
Procedure
Ss were run one at a time and were instructed to merely observe the syllables as they were presented. The syllables were projected onto a blank wall with a Kodak carousel projector for 2 sec each, with the interstimulus interval the fraction of a second required to advance the projector. The total number of exposures was 31, with individual frequencies of 1, 2, 4, 8, 16 . Exposure frequency of each syllable was randomly determined for each S. Ss in the massed exposure condition viewed all exposures of a nonsen se syllable before seeing a new syllable. Thus, a S in the massed exposure condition viewed the "16" syllable 16 times consecu tively prior to seeing a new syllable, In the spaced exposure condition, the order of the 31 slides was randomly determined for each S. After presentation of the slides, Ss rated all 10 non sense syllables on 7-point scales ranging from very unappealing to very appealing.
Results
The mean preference ratings as a function of frequency of exposure are presented for both exposure 454 5.5 REDUNDANCY, DIMENSIONS, AND THE EXPOSURE EHECT 455
EXPERIMENT II An unexpected outcome of Experiment I was the significant quadratic trend in the data in contrast to Zajonc's (1968) strong linear relationship between frequency of exposure and preference. The use of simple stimuli rather than the complex stimuli Zajonc used previously may be in part responsible, but Saegert and Jellison's (1970) findings suggest that this effect should appear as a strong decline at the highest exposure frequency. An alternative explanation involves the rating dimensions used in Experiment I, APPEALINGjUNAPPEALING. In previous exposure research, several different rating scales have been used to measure the affective charge of the exposed stimuli. These have included GOODjBAD (Zajonc, 1968) , INTERESTINGjUNINTERESTING, PLEASINGjDISPLEASING, AGREABLEj DESAGREABLE (Berlyne, 1970) , LIKEjDISLIKE (Zajonc et a l , 1972) , a s weIl a s APPEALINGjUNAPPEALING. The inherent assumption has been that the exposure phenomenon is generally robust and that different rating dimensions that are presumably correlated all similar!y measure this generalized affective change. However, the results of Saegert and Jellison (1970) and Cottrell, Fryrear, and Dorfman (1971) suggest that evaluative and preference ratings may not sirnilarly measure this change. Both sets of experiments indicated an interaction between frequency of exposure and rating dimensions, with exposure producing a linear function for goodness but an inverted U-shaped function for preference. In addition, Harrison (1968) found an inverse relationship between exploratory behavior and liking, suggesting that scales which would tap these variables rnight yield different exposure functions.
Experiment 11 was designed to compare systematically the effects of exposure along several rating dimensions. Frequency of exposure and rating dimenslon were manipulated as within-S variables, with individual Ss rating each stimulus on four separate scales. The exposure sequence was taken from a study by Zajonc, Crandall, Kail, and Swap ' , in which the positive ratings of stimuli were obtained on a GOODjBAD scale following 0,1,9,27,243 exposures.
Four 7-point scales were chosen for use in Experiment 11: STABLEjCHANGEABLE, BENE F ICIALjHARMFUL, ATTRACTINGjREPELL-ING, and INTERESTINGjBORING. According to the response competition explanation of the exposure effect (Harrison, 1968 : Matlin, 1970 , 1971 , novel stimuli elicit a variety of competing responses which produce astate of tension in the individual. Exposure resolves this response competition by associating a single response to the stimulus and, consequently, exposure is reinforcing. It was predicted that STABLEjCHANGEABLE ratings would become rnore stable with exposure, as a single the expected direction. Newrnan-Keuls tests on differences between the means, collapsed over exposure groups, indicated that syllables exposed 16,8,4 times were preferred significantly more than syllables exposed only once (ps< .05). There were no other significant differences. The linear trend (Hays, 1963) Collapsing over frequency of exposure and exposure group, the mean of the exposed stimuli was 4.73 compared to 3.79 for the unexposed stimuli, a highly significant difference [F(1,93) =57.16, P < .001] .
These findings generally confirm those of Zajonc (1968) and Harrison and Crandall (1972) , while further cl ar ifying Berlyne's (1970) results. As in the Harrison-Crandall experiment, a strong positive relationship between exposure and preference obtained. Syllables shown in the spaced exposure sequence were consistently preferred to those exposed in massed orders, as Berlyne's (1970) findings would predict. Thus, when either simple or complex stimuli are presented in low-or high-redundancy exposure sequences, the exposure effect obtains if postexposure ratings are used. High redundancy of exposure seems to impair the effects of exposure, but there is no evidence for a decline in preference at high frequencies of exposure. Experiment I demonstrated that high-redundancy exposure sequences consisting of simple stimuli can lead to an impaired exposure effect, but there was no evidence of a decline in preference as a function of exposure. Experiment II investigated possible differences in rating scales as a cause of an unexpected streng quadratic component in Experiment land found that a simple dichotomy can be made between scales that occurred on the SIABLE/CHANGEABLE scale [F(4,228)= 13.54, p<.OOl], while no clear effects were present on the two other scales. For both of the significant scales, trend analyses (Hays, 1963) Further evidence for the differences among rating dimensions was provided by the correlation coefficients computed between all pairs of the rating scales. These correlations are presented in Table 1 . Three of the four significant correlations were in the predicted direction; that is, exploratory and evaluative scales correlated positively with themselves but negatively with each other. The single correlation not in the expected direction was between the BENEFICIAL/HARMFUL and ATTRACIING/REPELLING scales, neither of which produced a significant exposure effect, and accounted for only 7% and 4% of the variance, respectively, associated with differences between rating scales.
Procedure
Results response is associated with the st irn u lus: BENEFICIAL/HARMFUL ratings would become more beneficial with exposure as response competition is dissipated. It was predicted that the ATTRACTING/REPELLING and INTERESTING/BORING scales would measure the exploratory response elicited by the stimuli and, thus, would decrease with exposure (Harrison, 1968) .
.
Method
The Ss were 20 undergraduate women from introductory psychology classes at the University of Michigan, who fulfilled a course requiremen t by their participation in the experirnent. Individuals who had participated in this series of experiments or who had any knowledae of Oriental characters were excluded from this experiment. S~were tested in groups of two to five.
Subjects
Pierures of five Chinese characters (from Zajonc, 1968) were shown on 16-mm film. Each exposure consisted of four frames of the sarne character. about 1/6sec at the projection speed of 24 frames/sec. The total number of exposures was 280, with individual frequencies of 0,1,9,27,243. Each stimulus appeared at one frequency only. The interval between exposures was 64 frames (approximately 2-5/6 sec) and appeared as darkness between the exposed characters, Ss were instructed that they were to observe the series of characters that would be presented to them, then the film was shown. When the film ended, Ss were told that the characters were adjectives in an Oriental language and that they were to guess their meaning along several dimensions, During ratings, slides of the individual characters were shown for 5 sec each using a Nikkormat projector, with order of presentation random for each group of Ss. Each 5 then rated each stimulus along the four rating dimensions. To partially counterbalance for orientation of the scale, two scales arbitrarily chosen from the four were presented in a positive/negative orientation, while the other two were presented in a negative/positive orientation. Each scale was on a separate page and the pages were assembled randomly to form a test booklet foreach S.
Stimuli
The mean ratings along each rating dimension are presented as a function of frequency of exposure in Fig. 2 with the GOOD/BAD data obtained in the Zajonc, Crandall, Kail, and Swap study. Scores range from 1 to 7 and, in each case, higher scores represent the positive end of the rating scale (i.e., BENEFICIAL, INTERESTING, STABLE, ATTRACTING).2 Analysis of variance on these data revealed no significant frequency effect, but there were significant differences between scales [F(3,57) According to Berlyne's (1970) two-factor theory, the hedonic value of stimuli first increases due to habituation, then declines due to boredom. Because simple stimuli habituate more rapidly than complex stimuli, preference for simple stimuli frequently is an inverted U-shaped function of exposure frequency. The results of Experiment I are entirely consistent with the two-factor theory. Exposure resulted in an increased preference that quickly asymptoted, presumably as Ss became habituated to the stimuli. Further, Ss in the massed condition habituated at a lower preference level than those in the spaced condition, as the two-factor theory would predict. Finally, the significant quadratic component in the data suggests that further exposure would have resulted in decreased preference as boredom increased.
From Experiment 11, it is clear that investigatorsmust be cautious in their selection of a rating scale with which to measure the effects of mere exposure. Scales such as INTERESTINGjBORING may reflect a short-term, situational, or exploratory response to stimuli, while GOODjBAD, STABLEjCHANGEABLE seem to measure the longer term effects of evaluation, affiliation, or Iiking. A third group of scales, including ATTRACTINGjREPELLING and BENEFICIALjHARMFUL are ambiguous to individuals or imply different psychological dimensions to different Ss and, thus, produce no consistent data following exposure.
Moreover, it is clear that when Ss are to respond to stimuli along several different dimensions following exposure, they apparently can discern separate appropriate responses to each stimulus. How Ss respond when they are not given multiple response dimensions is less clear. Crandall, Harrison, and Zajonc' presented Ss with a highly redundant exposure sequence, then took ratings of the stimuli either immediately after the exposure sequence or after delays of 1 or 4 weeks. Ss responded more favorably to the novel stimuli only with immediate ratings, but in both delay conditions the familiar stimuli were again preferred. Apparently, if the general experimental task is boring or tedious. Ss may retlect this boredom in their ratings of the most frequently seen stimuli. but. when such situational boredom is allowed to dissipate, the positive exposure-affect relationship reappears. The Crandall, Harrison, and Zajonc study suggests that, if Ss do not have the opportunity to make multiple responses to stimuli, they may make the dominant response, regardless of its appropriateness to the available rating dimension.
In conclusion, these results provide additional support for the exposure effect. Using simple stimuli in abrief exposure sequence and complex stimuli in an extended sequence, repeated exposure to a stimulus enhanced individuals' attitudes toward those stimuli. However, these responses are now seen as sensitive to procedural manipulations, and small changes in these procedures can actually reverse the effect.
